Aim: To examine whether symptoms suggestive of infection, health problems, and health care utilisation are risk factors for SIDS. Methods: Matched case-control study with 333 SIDS infants and 998 control infants matched for region, age, gender, and reference sleep. Information was obtained by parental interview, paediatrician completed questionnaire, and hospital admission data. Results: No symptoms were associated with SIDS after adjustment for potential confounders. Illness in the last four weeks as reported by the paediatrician did not differ between cases and controls. Developmental problems and special investigations at any stage of life significantly increased the risk of SIDS (adjusted OR = 2.14 and 2.07). Admission to hospital after the first week of life was associated with an increased risk of SIDS (adjusted OR = 1.88). Conclusion: Symptoms of infection and illness are no longer risk factors for SIDS in communities such as Germany where few infants sleep prone. The increased risk of SIDS with developmental problems may indicate that infants which subsequently die of SIDS are abnormal or in some way vulnerable.
R
espiratory tract infection at postmortem examination is commonly seen in infants who die suddenly and unexpectedly. [1] [2] [3] When the amount of infective change is not thought to be sufficient to cause the death it will be certified as sudden infant death syndrome (SIDS). Although symptoms suggestive of infection are common in normal infants, there is evidence that these symptoms are even more common in infants that die from SIDS. 4 However, one small study found that infection was only a risk factor for SIDS among infants sleeping prone. 5 Now that few infants sleep prone, we hypothesise that infection is no longer a risk factor for SIDS.
The aim of this study is to examine whether symptoms suggestive of infection, health problems, and health care utilisation are risk factors for SIDS in a population in which few infants sleep prone.
METHODS
The German SIDS case-control study has been described in detail previously. 6 7 It was a large population based study of infants who died of SIDS between 8 days of age and completion of their first year of life (post-perinatal deaths) in the period November 1998 to October 2001. In the study area approximately 50% of all births in Germany occur. All cases underwent postmortem examination by forensic pathologists, in 18 institutes of forensic pathology which participated in the study, according to a standardised protocol. There were 404 SIDS cases; 333 (82.4%) were interviewed.
For each case, 10 controls were selected that were matched for region, age, gender, and reference sleep. The control infants were recruited through the same or neighbouring local birth registration office where the case was registered. Control infants had been born 4-6 weeks after the case infant, so that by the time the interviews were done they had the same age as the index case (¡2 weeks). From the control families who agreed, the three infants closest in age to the index case were selected. A total of 2702 controls were contacted; 58.7% agreed to participate.
A structured questionnaire was administered to parents by trained interviewers. Information was obtained on symptoms during the last day and the previous seven days by parental interview. In addition, whether the parent had measured the child's temperature, and whether it was greater than 38˚C was recorded. The infant's paediatrician completed an extensive questionnaire which also contained questions on illnesses in the last four weeks and specific health problems at any stage of life. Immunisations will be reported in detail separately. Hospital records were also examined to determine whether or not the infant had been admitted to hospital, and if so, whether it was for a respiratory infection.
This analysis used 333 SIDS infants and 998 matched control infants. Univariate analysis and multivariate analysis were performed using conditional logistic regression. 8 Each variable that was statistically significant (p , 0.05) in the univariate analysis was included separately in a multivariate model that adjusted for maternal factors (age, family status, smoking in pregnancy, parity, and socioeconomic status), infant factors (birth weight), and postnatal factors (breast feeding for .2 weeks, sleep position, pacifier, and infant sharing a bed with an adult). The definitions of these variables have been described previously. 7 All 18 centres had the approval of their local medical ethics committees, and the state data protection officer gave permission to recruit controls in each federal state.
RESULTS
Symptoms during the last day and in the previous seven days were common in both cases and controls (table 1) . Respiratory symptoms did not increase the risk of SIDS; diarrhoea and vomiting (during the last day) and vomiting (during the last seven days) increased the risk of SIDS in the univariate analysis, but after adjustment for potential confounders were not associated with a statistically significant increased risk of SIDS. Documented fever (.38˚C) did not differ between cases and controls during the last day or the last seven days. Attendance at the doctor's surgery during the previous seven days did not differ between cases and controls.
Illness in the last four weeks as reported by the paediatrician did not differ between cases and controls. Developmental problems at any stage of life significantly increased the risk of SIDS (adjusted OR = 2.14). Having had a special investigation, such as x ray examination or electrocardiogram, was associated with an increased risk (adjusted OR = 2.07).
Admission to hospital at any stage of life was associated with an increased risk of SIDS in the univariate analysis only, and this appeared to be predominantly after the first week of life (adjusted OR = 1.88).
DISCUSSION
This study is the first to report detailed analysis of symptoms and healthcare utilisation in the post ''Back to Sleep'' era. In this study just 4% of the control population sleep prone. Parental reported symptoms were common in cases and controls, and no symptom was associated with an increased risk of SIDS after adjustment for potential confounders. Paediatrician reported illness in the previous four weeks was not associated with SIDS. It has been reported that although the prevalence of respiratory symptoms does not differ, SIDS infants are sicker than the controls. 10 The presence of documented fever is a good marker for severity of illness, but this did not differ between cases and controls.
Having had a special investigation was associated with SIDS, and this may reflect the fact that SIDS cases were more likely to have been admitted to hospital than controls. There were many different causes for the admission to hospital, and no specific causes, such as infection of the respiratory tract, appeared different.
These findings tend to support our hypothesis that symptoms of infection as a risk factor for SIDS are much less important now that few infants sleep prone.
Of interest was the observation that paediatrician reported presence of developmental problems was a risk factor for SIDS. This provides support for the contention that infants which subsequently succumb to SIDS may be abnormal or vulnerable in some way. However, it should be noted that the number of SIDS cases with developmental problems is only 22%, and thus this is not a useful screening test for infants at risk of SIDS.
Limitations with this study should be recognised. Data obtained from the parents are subject to recall bias. However, it can reasonably be assumed that parents of cases might over-report symptoms, which would tend to increase the risk associated with symptoms. The fact that symptoms did not differ markedly between cases and controls provides support for our contention that symptoms of infection are no longer important as a risk factor for SIDS.
The second limitation is that standardised definitions for illness and health problems were not used by paediatricians, so that different criteria would have been used or the problem was not recognised. Although the paediatrician would most likely have used the child's medical records to help complete their questionnaire, what they wrote on the questionnaire could possibly be influenced by their knowledge of whether the subject was a case or control. Again this is more likely to increase the ''identification'' of illnesses and health problems among the cases. However, any such effect was likely to be small as only developmental problems were associated with an increased risk. We conclude that symptoms of infection and illnesses are no longer risk factors for SIDS in communities such as Germany where few infants sleep prone, although admission to hospital for any cause was greater in cases than controls. 
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